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The purpose of this study was to compare 
the shoulder range of motion exhibited during 
arm circumduction between young and older 
adults. Healthy 51 young adults (20-31 yrs.) 
and 27 older adults (63-78 yrs.) participated 
in this study. While the subjects performed 
maximal circumduction with dominant arm, 
the range of shoulder joint motion was 
measured. The area enclosed by the 
trajectory of the distal end of the upper arm 
with respect to thorax was calculated as the 
reachable area of the upper arm motion. The 
scapulothoracic (ST) contribution to the 
reachable area of the upper arm motion, 
which was represented as the reachable area 
obtained by moving the scapula, was 
calculated from the scapular movements with 
respect to thorax during the circumduction. 
The significant difference was found in the 
mean value for the reachable area of the 
upper arm motion (p<0.01) between the 
young adults (0.54 ± 0.05 m2) and older 
adults (0.41 ± 0.06 m2). The reachable area 
was divided into four quadrants (upper-front, 
upper-back, lower-back, lower front) by the 
frontal plane and horizontal plane, and the 
reachable area in the upper-back quadrant 
was remarkably lower in the older adults than 
the young adults. Ninety-five percent of the 
difference in upper-back quadrant could be 
explained by the difference in ST contribution. 
These results indicate that the reduced 
scapular mobility is the major factor to 
explain the observation that the older adults 
exhibited smaller reachable area in the 
upper-back quadrant than young adults. 
 
 
 
 
 
 
 
 
  
